Isolation and characterization of a phosphatidylglycerophosphate phosphatase1, PGPP1, in Chlamydomonas reinhardtii.
Phosphatidylglycerol (PG) is the exclusive phospholipid synthesized in chloroplasts and plays important roles in photosynthesis. However, phosphatidylglycerophosphate phosphatase (PGPP), which catalyzes the final step of PG biosynthesis, is a missing piece in photosynthetic eukaryotes. Here, we isolated a previously uncharacterized haloacid dehalogenase-like phosphatase, designated CrPGPP1, as a putative PGPP in Chlamydomonas reinhardtii. CrPGPP1 complemented growth and lipid compositional defects in Δgep4, a yeast mutant of PGPP, which indicates that CrPGPP1 is a functional PGPP. Two aspartic acid residues, which are both essential for the yeast PGPP (Gep4p) activity, are also conserved in the putative catalytic motif of CrPGPP1. Site-specific mutagenesis showed that the first but not the second aspartic acid residue was required for CrPGPP1 to complement the growth defect of Δgep4 mutant, which highlights the distinct molecular features of CrPGPP1. Our results suggest that CrPGPP1 is a functional PGPP in C. reinhardtii, for the first PGPP in photosynthetic eukaryotes.